This article shows the methodology and the main figures of the local and regional economic impact generated by cruise activity. This article is pioneering in combining different issues: estimating the impact of the cruise port activity, presenting these impacts disaggregated at a sectoral level, using a rigorous methodology and carrying out extensive fieldwork. It is demonstrated that all sectors, not just traditional tourism-related sectors, benefit from cruise tourism. In order to test and apply our methodology we focus the analysis in The Port of Barcelona, which has become the leading cruise port in the Mediterranean area.
Introduction
The economic importance of tourism is widely acknowledged. Despite its maturity, the tourism sector is a highly dynamic one, as the exponential boom in cruise tourism in recent years show. The World Tourism Organization (2008) has reported that global demand for cruises has grown over the last twenty years, at a cumulative annual rate of 8%. In turn, the Cruise Lines International Association, CLIA (2015) , points out that in the last ten years, despite the economic crisis, global demand for cruises has increased by 84%, from 13.1 million passengers in 2004, to 22.04 in 2014. This growth and dynamism has increased the number of countries which think of cruises as a key product for tourism development. Although the Caribbean was the main destination of cruise tourism worldwide in the 1970s, the following years witnessed the rise of very successful alternative destinations, located in the Gulf of Mexico, the Atlantic, the Pacific, northern Europe and especially, in the Mediterranean basin (who nowadays accounts for almost 20% of the global cruise market, being the second most popular cruise destination behind the Caribbean). The cruise industry has thus become an engine of economic acceleration for many local economies in the Mediterranean (Papadopoulou and Sambracos, 2014) . Western Mediterranean ports stand out for both the number of cruise passengers and number of cruise calls (67% and 57% respectively in 2012; MedCruise Yearbook, 2013 , and the Port of Barcelona is leading cruise port in the Mediterranean area.
Despite the importance that cruise tourism has acquired in recent years, there are still few studies that attempt to quantify its economic impact. Those few include the worldwide economic impact estimates that are conducted periodically by the costs that affect the whole economy. However, in the Spanish case, with high unemployment rates, there are resources that allow one sector to use more without having to be deprived of the rest of the sectors. Therefore, considering all previous facts, in order to quantify the economic impact of cruise activity, we have followed the I-O methodology used 1 in other impact studies based on the quantification of three types of effects: direct impact, indirect impact and induced impact (Murillo et al., 2008; Murillo et al., 2013) .
For our purposes, the direct impact consists of the sum of initial spending by the three agents involved in cruise activity: shipping companies, cruise passengers and crew. The initial direct spending generated by shipping companies includes all goods and services needed when cruise ships dock at a port. The following expenses are included: services provided by shipping agents, services provided by the cruise terminals (luggage, safety, handling, check-in, etc.); services provided by the port (including taxes and port fees); nautical pilotage and the mooring and unmooring of ships -technical services waste collection and treatment; fuel supply services; food, beverages and drinking water (among other provisions); crew trips and airport charges; medical care for both crew and passengers; and services provided by travel agencies and tour operators.
The initial direct spending by cruise passengers includes spending on trips, visits to museums and other cultural and entertainment activities; accommodation 2 (hotels, hostels and tourist apartments); expenses (restaurants and cafes); various purchases (souvenirs, clothing and footwear, etc.); the city internal transport (including transfers from the airport/train station to the port and vice versa) and airport charges. Finally, direct spending by the crew in the city includes: expenses (restaurants and cafes); various purchases (souvenirs, clothing and footwear, etc.); and internal transport around the city.
The indirect impact is the effect on other sectors of the economy, generated as a result of the goods and services required by the companies that are receiving direct expenditure. For example, for a hotel to accommodate a cruise passenger, it also needs to purchase a set of goods (such as textiles, food products, etc.) and services (cleaning, transportation, etc.) . Similarly, companies mooring, and pilot boat, require a range of goods and services to carry out their activity in port based on the cruise companies. In turn, these "second order" providers require goods and services for the development of their activity and so on. The induced impact is the effect derived from consumer spending of revenue generated employment (directly and indirectly) in cruise activities. People who occupy these jobs owe them directly or indirectly, to cruise activity in the port. These people receive a wage income that will be allocated in part (after deducting taxes, contributions and savings) to consuming goods and services in their place of residence/work. This thus reactivates a chain of intersectoral relationships that lead to an increase in the turnover of different economic sectors.
the cruise tourism segment to the current leadership position. Many contributing factors, according to these authors, explain this leadership. The strategic geographical position of the city and excellent port infrastructure can both be highlighted. The quality of logistics services in the port area, the continuous investments made to adapt the terminals and allow the berthing of very large vessels, and the security offered by the city compared to other tourist destinations in the Mediterranean should also be noted.
Finally, the city of Barcelona is attractive in terms of architectural and cultural heritage in general, and in dining and shopping and entertainment.
In order to estimate the direct impact of cruises, we performed very thorough and rigorous field-based research with the use of multiple primary and secondary sources of information.
i) Initial direct spending by shipping companies
To estimate the initial direct spending by shipping companies in 2014, we collected direct information provided by the suppliers of goods and services to these companies, We collected information about supply services and fuel purchases. The calculation of fuel expenditure was obtained by applying the volume of refueling by fuel types -
Gasoil, Fuel and Fuel Light 3.5% -to Platts Prices Index prepared by Mc Graw Hill
Financial for December 2014. We allocated to Spain and Catalonia only the proportion of the fuel refined in Spanish and Catalan facilities, with respect to the total amount of these expenses. Fuel imported from other countries has not been considered for the purposes of the study on the grounds that, as well as purchase transactions, an added value from refining activities has been generated in the countries of origin. 
Estimation of the economic impact of cruise activity
We present the results of the impact of activity in the Cruise Port of Barcelona, as both the total impact and as divided into direct, indirect and induced impact.
Estimated direct impact of cruise activity
Estimation of the direct impact involved analyzing the separate effect of the three generating agents identified: shipping companies, cruise passengers and crew members.
i) Estimated direct expenditure of shipping companies
We estimate from all the fieldwork that the direct spending of cruise shipping companies in Catalonia, in 2014 was 121.2 million € (M €). As shown in Figure 2 , procurement services and fuel supply accounted for 30.2% of the direct expenditure by shipping companies. The reason for this large proportion is that cruise companies use the Port of Barcelona as one of the main ports in the Mediterranean for refueling and procuring supplies. As a main base port, Barcelona also has dedicated terminals for the reception, storage and distribution of fuel and gas. In decreasing order of importance, this includes spending on provisions (19.2%) and the services provided by the terminals (18.8%), followed by the services of travel agencies and tour operators (11.3%) and services of the Port Authority (8.0%). Other items are a lesser proportion of the total spending.
[ Figure 2 near here]
It is important to note that this amount includes only the portion of spending that directly reverts to the Catalan economy and constitutes an "initial injection of money" in Catalonia. This amount does not include all spending by the cruise companies who docked at the Port of Barcelona in 2014. The following items should thus be added to this amount: tourist tax paid by shipping companies for cruise passengers in transit who remain in the city for more than 12 hours; payments made for provisions from the rest of Spain; payments for services rendered by travel agencies and tour operators from the rest of Spain and abroad (related to the sale of the cruise package and/or tours taken by cruise passengers who board, disembark or simply visit the Port of Barcelona); and payments for fuel from other facilities in the rest of Spain.
ii) Estimated direct expenditure of cruise passengers
We used the data about cruise passenger flows from the Port of Barcelona and the survey of cruise passengers to obtain a typology of cruise passengers. As shown in Table 2 , 57.5% of cruise passengers made a visit to the city of Barcelona (with an average duration of 4.3 hours), without an overnight stay. Within this group we can distinguish transit cruise passengers (cruise passengers off the boat only for a few hours while the cruise makes a stopover, whose average duration of visit to the city was 4.2 hours) and cruise passengers for whom Barcelona is the start/end port and who paid a visit to the city before and/or after boarding or disembarking (mean duration 4.7 hours).
In contrast, almost 24% of cruise passengers were tourists in Barcelona, as they stayed at least one night in the city (average stay of 2.6 nights). 94.2% stayed in hotels (with 3.9 stars average). This percentage compares favorably with the 40% of holiday tourists who stayed in hotels (data collected from the Survey Tourists, Barcelona City Council, 2015). Finally, only 18.6% did not make any visit to the city before or after boarding or disembarking (most were Barcelona residents).
[ Table 2 Once we know the average daily spending for all categories of cruise passengers, their average stay in the city, and the quantification of the flow of cruise passengers in the city, we can proceed to the calculation of the direct impact generated by cruise passengers in the city. It has thus been estimated that their total direct expenditure amounted to 315.8 M €. This amount includes expenditure incurred by both passengers who just visited the city and passengers boarding and/or disembarking at the start or end of their cruise at the Port of Barcelona. In terms of distribution by concepts (see Figure   3 ), expenditure on accommodation and catering (food and beverages) accounted for almost 58% of all spending by cruise passengers, followed at a greater distance by expenses in various shopping categories (15.4%), transport (15.5%) and excursions (11.4%).
[ Figure 3 near here]
iii) Estimated direct expenditure by crew members Using all the information consulted (described in Section 3), we estimate that 660,863 cruise ship crew members docked at the port: 428,462 belonged to ships that used Barcelona as a port of call, while the remaining 232,401 worked on ships that had Barcelona as their homeport (beginning and end of the line). The distinction between a port of call and homeport is relevant because, as directed by CLIA-Spain, we have assumed that the proportion of crewmembers that visited the city was 40% of the crew when the Port of Barcelona was a port of call and 25% when it was a homeport (these assumptions have been made following the indications of CLIA-Spain and the Barcelona Port Authority).
It has also been estimated that the crewmembers visiting the city made an average expenditure of 25 € (following the information provided by CLIA-Spain), distributed as follows 5 : 50% shopping, 40% restaurants and bars, and 10% internal transports ( Figure   4 ). We have thus finally estimated that the initial spending by crew reached 5.5 M €, directly generating a GVA of 3.3 M € (1.7 M € of wage income) and 76 jobs.
[ Figure 4 near here] iv) Estimated total direct spending
We finally estimate that the initial direct spending in Catalonia by the three agents involved totaled 442.5 M €. Spending by cruise passengers accounted for 71.4% of the total initial spending, and the spending of shipping companies accounted for 27.4% and of crew, 1.2% ( Figure 5 ).
[ Figure 5 near here]
From these results, and using information from the Regional Accounts of Catalonia and the Input-Output Table of Catalonia (2011), it has been estimated that the initial expenditure of 442.5M € meant a GVA of 225.9 M € (direct contribution to GDP of Catalonia) for the Catalan economy, of which 116.7 M € were wages and related costs (52%). Finally, it has been estimated that cruise activity in the Port of Barcelona generated 4,026 direct full-time equivalent jobs.
The sectoral distribution of direct impact is characterized by a remarkable concentration in a few sectors. In terms, for example, of occupation ( Figure 6 ), 87% of all direct jobs generated by cruise activity is concentrated in five of the eighty-two sectors considered:
hosting services, retail, services catering, ground transportation and leisure activities (sectors traditionally related to tourism).
[ Figure 6 near here]
Estimation of the indirect and induced impacts of cruise activity
From that initial impact a number of complex intersectoral relationships, once the intermediate consumption needs of the beneficiary companies in the first instance by the cruise activity are triggered. A multiplier effect on the entire system, an indirect impact in terms of turnover, GVA (and wage income) and employment is thus generated 6 . We must also consider the induced impact of the consumption expenditure made by those workers whose jobs have been generated directly or indirectly due to cruise activity.
Using input-output methodology and the latest available Input-Output Table for Catalonia ( If we compare the results of the direct impact with the indirect and induced impact it can be concluded that for every 100 € of direct spending from cruise activity at the Port of Barcelona, 80 € in extra billing were generated in an indirect and induced way (multiplier coefficient 1.8). In turn, for every 100 € of GVA generated directly, an additional 83 € were generated in an indirect and induced manner (multiplier of 1.83), while for every 100 direct jobs, 68 were additionally generated in an indirect and induced way (multiplier of 1.68). These figures show the importance of the multiplier effects of cruise activity in the Port of Barcelona.
It should be noted that sectors with higher indirect and induced impact were not only tourism sectors (as with direct expenditure) but also include other sectors such as real estate, wholesale trade, construction, legal activities and the manufacture of food products ( Figure 7) . The importance of cruise activity is therefore noted as a new source of economic activity in areas that are not strictly "tourist" sectors.
[ Figure 7 near here]
In this sense, it is very important to note that the diversification of the productive structure of the Catalan economy means that the size of the multiplier effects that remain in Catalonia become very relevant, as the estimated figures show.
Estimated total impact of cruise activity
If we consider jointly the direct, indirect and induced impact (Table 3) , we can conclude that cruise activity in the Port of Barcelona generated a total turnover of 796 M € (over 2.2 M € daily) in 2014, a GVA of 413.2 M € (of which € 197.6M were income wages) and a total of 6,759 full-time equivalent jobs in Catalonia.
[ Table 3 near here]
We can see that, every 100 € of initial expenditure from cruise activity in the Port of Barcelona ended up generating, in total, 93 € of GVA (of which 45 € are income wages)
in Catalonia. Moreover, for every million euros of initial expenditure, 15 jobs were created.
If the above figures are relativized by the number of cruise ships docked at the port, we can conclude that each cruise ship that stopped at the Port of Barcelona in 2014 generated, on average, in Catalonia, a 1 million € turnover, contributed in more than half a million € to GDP, and it was also responsible for 9 full-time jobs and 0.2 million € of tax revenue.
The above results suggest, as mentioned, the impact that cruise activity has on the Catalan economy; however, we should also consider which part of the total impact remains in Barcelona city. While the full impact of territorialization is a very complex operation, it has been estimated that Barcelona would ultimately concentrate 75% of the total impact 7 . Thanks to the activity at the Cruise Port of Barcelona, almost 600M € (1.7 M € a day) was generated, 313.4M € GVA, and 5,039 jobs were maintained in the municipality of Barcelona.
Finally, Figure 8 shows the ten sectors with the greatest overall impact in terms of employment. It must be said that these ten sectors account for 75% of total jobs generated by cruise activity. This figure is much lower when compared with the sectoral concentration detected in the case of direct impact, where 98% of the direct jobs generated by cruise activity were concentrated in ten of the eighty-five sectors analyzed.
[ 
Other effects associated with cruise tourism
It is important to briefly mention other effects, both positive and negative, that the literature identifies as derivatives of cruise tourism.
First of all, cruise passengers calling at the city, since the duration of their visit is limited (a few hours) if the visit was enjoyable, they are likely to decide to make a longer visit in the future (Penco and Di Vaio, 2014; Satta, et al. 2015) . In the case of Barcelona, the surveys conducted among cruise passengers by Barcelona Tourism indicate that 90% say that they "certainly" or "probably" will revisit the city in the coming years, and 93.3% will "certainly" recommend the city to relatives, and friends.
Cruise activity acts as a clear catalyst that contributes to increasing investment in port infrastructure, revitalizing existing businesses and creating new activities (Bel and Fageda, 2008; Lindsay, 2011; Bond, 2015) . The Port of Barcelona is a clear example of the above effects. The significant growth of the cruise segment has led, since 2000, to the implementation of significant investments in port infrastructure, both in adapting the existing terminals and creating new ones dedicated exclusively to cruise ships. There are also business (e.g. rental bicycles, musical performances and dance, etc.) that are offered during the stays of cruise passengers in the city. Moreover, it can be said that the relevance of the Port of Barcelona as a base port has generated a clear pull factor that has led to various shipping companies (and other companies in the sector) locating their headquarters in the city (e.g. Carnival and Royal Caribbean).
The literature also suggests the catalytic activity of cruises in the development of other means of transport, especially air traffic (Bel and Fageda, 2008; Lindsay, 2011) . This is This seems to show the clear existence of a relationship between two variables (the correlation between the two variables is 75%).
[ Figure 9 near here] This has been corroborated by applying cointegration techniques to these series, which has led to the conclusion that there really is a long-term relationship between the series of cruise passengers at the Port of Barcelona and passengers on international flights. It is noteworthy that these routes (whose origin is the transportation of cruise passengers) are subsequently also used by other types of passengers (especially, business travelers), a fact that increases the attraction of the city even further for foreign companies who decide to locate headquarters or offices in the city.
The literature also points to the existence of negative externalities resulting from the development of cruise tourism, however, especially related to the effects of agglomeration in the destination cities and the environment.
opportunities. It also has an impact to the extent that there is a high probability of cruise visitors returning as tourists in the short to medium term.
Despite the significant economic benefits that cruise tourism generates over all the regional economy (as quantified in this article in the case of Barcelona), it is also important to mention the negative externalities arising from cruise activity. These externalities include the excessive congestion generated at certain points of tourist attraction in the city (especially by visits from cruise passengers in transit) and the environmental effects of emissions generated by cruise ships (some of them being very large ships). The methodology we have used does not take into account these negative effects and therefore our research has the limitation of not quantifying the negative externalities numerically. The use of a general equilibrium model could overcome these limitations, but its use requires a high level of information difficult to obtain in small areas such as ours. Future research could aim to quantify economically the negative effects of the pollution produced and the congestion generated in the affected areas. In the latter case, conducting a survey of residents and neighbors could be a good way of estimating the negative externalities produced by the agglomeration of cruise passengers. The reduction of negative effects associated with the cruise activity is a major challenge to making the development of the cruise tourism sector a sustainable activity. In this sense, the new legislative regulations adopted at European level, and improvements in the design and construction of ships and the increased use of cleaner fuels will contribute to this goal by reducing pollution. In turn, knowledge in advance about the stopover of cruise ships at the port should enable city managers to develop good overall planning that minimizes the effects of congestion on the host city.
